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(54) SEMICONDUCTOR MEMORY 

(57)Abstract: 

PURPOSE: To realize anon-volatile characteristic 
keeping a high speed characteristic of a static memory 
(SRAM). 

CONSTITUTION: A flip flop 2 is constituted with two 
transistors Tl, T2 in which sources are grounded 

respectively and each drain is connected to an gate of a 
partnner transistor, while first and second selecting 
transistors T7, T8 are connected to the two transistors 
Tl, T2 and a SRAM memory cell section 1 is 
constituted. Further, a non-voatile memory cell section 
storing a state of the SRAM memory cell section 1 is 
constituted with non-volatile transistors T3, T4 which 
has two gates of a floating gate and a control gate and of 
which a drain is connected to a power supply line. By 
connecting the nonvolatile memory cell section 3 to the 
SRAM memory cell section 1 through fifth and sixth 
transistors T5, T6, a high speed characteristic of the 
SRAM and a non- volatile characteristic of an EPROM, 
a Flash-EPROM and the like can be realized. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 



[Claim(s)] 

[Claim 1] While a flip-flop is constituted by the 1st transistor and 2nd transistor and the 1st 
selection transistor is connected to said 1st transistor, A SRAM memory cell portion by which 

the 2nd selection transistor is connected to said 2nd transistor, A semiconductor memory device 
being connected to said SRAM memory cell portion, and constituting a memory cell from a 
nonvolatile memory cell portion for memorizing a state of said SRAM memory cell portion. 
[Claim 2] A semiconductor memory device constituting a memory cell from a nonvolatile 
memory cell portion provided with the 3rd and 4th transistor characterized by comprising the 
following. 

A SRAM memory cell portion by which the 2nd selection transistor is connected to said 2nd 
transistor while a flip-flop is constituted by the 1st transistor and 2nd transistor and the 1st 
selection transistor is connected to said 1st transistor. 

It is connected to said 1 st and 2nd transistor via a transfer gate, respectively, and they are two 
gates, a floating gate and a control gate. 

[Claim 3] A semiconductor memory device, wherein said 1st and 2nd transistors are connected to 
a gate of a transistor with a mutual drain in claim 2 while sauce is grounded, respectively, and 
said transfer gate is connected to each drain, respectively. 

[Claim 4]A semiconductor memory device constituting a memory cell from a nonvolatile 
memory cell portion provided with the 3rd and 4th transistor by which a drain is both connected 

to a power source line as it is characterized by comprising the following. 
While a flip-flop is constituted by the 1st and 2nd transistor connected to a gate of a transistor 
with a mutual drain while sauce is grounded, respectively, A SRAM memory cell portion by 
which the 1st and 2nd selection transistor is connected to a drain of said 1st and 2nd transistor. 
The 5th and 6th transistor connected to a drain of said 1st and 2nd transistor, respectively. And it 
is the transistor by which sauce is connected to a drain of said 1st and 2nd transistor via these 5th 
and 6th transistor, respectively, and these transistors are two gates, a floating gate and a control 
gate. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application]Especially this invention is used for the semiconductor memory device 
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using a nonvolatile memory cell about a semiconductor memory device, and is preferred. 
[0002] 

[Description of the Prior Art]DRAM, SRAM, EPROM, Flash-EPROM, etc. are among the 
semiconductor memory devices produced commercially now, for example, among these 
semiconductor memory devices, read-out/writing is possible for DRAM at any time, and it is fit 
for large scale-ization ~ (the production trial of 16 M-bit has already been carried out) ~ 
when refresh operation is needed and the power is tumed off, data has a disappearing problem. 
Although read-out/writing is possible for SRAM at any time at high speed, it is unsuitable for 
large-scale-izing, and when the power is tumed off, there is a problem on which data is not held. 
[0003]On the other hand, in EPROM and Flash-FPROM, even if it turns off the power, it has an 
advantage on which data is held. However, since said EPROM and Flash-FPROM are [ three to 5 
******** ] late as compared with DRAM and SRAM which writing operation mentioned above, 
there is a problem which cannot perform read-out/writing to at any time. 
[0004] 

[Problem(s) to be Solved by the Invention]As mentioned above, the memory device with 
possible the conventional memory device performing read-out/writing at high speed had a 
problem on which data disappears and to keep, when the power was tumed off. The memory 
device which can hold data even if it turns off the power had a problem which cannot perform 
read-out/writing to at any time. An object of this invention while maintaining the rapidity of 
static memory (SRAM) in view of an above-mentioned problem is to enable it to realize fixity. 
[0005] 

[Means for Solving the Problem]In order to solve said purpose a semiconductor memory device 
of this invention, A SRAM memory cell portion provided with the 1st and 2nd selection 
transistors that a flip-flop was constituted by the 1st and 2nd transistor and were connected to 
said 1st and 2nd transistor, It is connected to said SRAM memory cell portion, and a memory 
cell comprises two portions with a nonvolatile memory cell portion which memorizes a state of 
said SRAM memory cell portion. 
[0006] 

[Function]Since this invention has the above-mentioned arts means, a SRAM memory cell 
portion is the same composition as the usual SRAM, therefore when high-speed operation is 
required, the same high-speed operation as the usual SRAM memory of it becomes possible 
using said SRAM memory cell portion. Fixity is collateralized by the time of the operation finish 
of a memory, or making the transistor of said nonvolatile memory cell portion memorize the 
information on said SRAM memory cell portion periodically. 
[0007] 

[Example]Hereafter, one example of the semiconductor memory device of this invention is 
described with reference to drawings. The fundamental composition of the semiconductor 
memory device of this invention is constituted by the 1st transistor Tl - 4th transistor T4. 
[0008] As shown in drawing 1 . each sauce of the 1st transistor Tl and the 2nd transistor T2 is 
grounded. And while the drain of the 1st transistor Tl is connected to the gate of the 2nd 
transistor T2, The drain of the 2nd transistor T2 is connected to the gate of the 1st transistor Tl, 
and the flip-flop 2 is constituted by these 1st and 2nd transistors Tl and T2. 
[0009] While the 1st selection transistor T7 is connected to the drain of the 1st transistor Tl, the 
2nd selection transistor T8 is connected to the drain of the 2nd transistor T2. These 1st and 2nd 
selection transistors T7 and T8 are provided in order to operate selectively said 1st and 2nd 
transistors Tl and T2. 
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The SRAM memory cell portion 1 is constituted by the above transistor Tl, T2, T7, and T8. 

[00 10] While the sauce of the 5th transistor T5 is connected to the drain of the 1st transistor Tl, 
the sauce of the 6th transistor T6 is connected to the drain of the 2nd transistor T2. These 5th and 
6th transistors T5 and T6 are connected as a transfer gate, respectively. 

[001 1] While the sauce of 3rd transistor T3 is connected to the drain of said 5th transistor T5, the 
sauce of the 4th transistor T4 is connected to the drain of the 6th transistor T6. These transistor 
T3 and T4 are what is called a nonvolatile transistor. 
It has two gates, a floating gate and a control gate. 

And the nonvolatile memory cell portion 3 is constituted by these the 3rd transistor T3 and 4th 

transistor T4. 

[00 12] About the details of these SRAM memory cell portions 1 and the nonvolatile memory cell 
portion 3, the structure principle of operation is indicated in detail to the "flash memory which 
advances rapidly" of the Fujio Masuoka work published from Kogyo Chosakai Publishing. As 
transistor T3 of the nonvolatile memory cell portion 3, and T4, what is necessary is just to have 
two gates, a floating gate and a control gate, and the memory structure of various kinds of types 
can be applied. 

[00 13] As mentioned above, the SRAM memory cell portion 1 is constituted as, as for the 
semiconductor memory device of this example, the transistor Tl, T2, T7, and T8 are. The 
selection signal line wl for choosing this memory cell as each gate of the 1st selection transistor 
T7 and the 2nd selection transistor T8 is connected. 

[0014]The signal wire bltblc for reading data from said SRAM memory cell portion 1, or writing 
data in said SRAM memory cell portion 1 is connected to said 1st selection transistor T7 and the 

2nd selection transistor T8, respectively. 

[0015]As mentioned above, the 3rd transistor T3 and 4th transistor T4 are a transistor which has 

a control gate and a floating gate. 

The control gate is connected to the 1st signal wire vl . 

[0016]The 5th transistor T5 and 6th transistor T6 serve as a transfer gate which connects the 
nonvolatile memory cell 3 and the SRAM memory cell portion 1, as mentioned above. 
The gate of these transistors T5 and T6 is connected to the 2nd signal wire v2. 

[0017]Next, operation of the circuit shown in drawing 1 is explained. First, SRAM operation is 
explained. At the time of SRAM operation, the 1st signal wire vl and 2nd signal wire v2 are 
flxed to a low level (earthing conductor level). In this case, the data held at the SRAM memory 
cell portion 1 is decided with the level of the 1st node nl and the 2nd node n2. 
[0018]For example, suppose that the 1st node nl is high level, and the 2nd node n2 is a low 
level. In this case, when considering read operation the selection signal line wl is a low level 
(earthing conductor level), the SRAM memory cell portion 1 is non selection. 
Data is not outputted from a memory cell. 

[0019]One [ the 1st selection transistor T7 and 2nd selection transistor T8 ] if the selection signal 
line wl becomes high-level. Thereby, a low level is outputted to one signal wire bit, and high 
level is outputted to the signal wire blc of another side. 

[0020]Next, considering writing operation, when the selection signal line wl is a low level 
(earthing conductor level), the SRAM memory cell portion 1 is non selection, and data is not 
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written in a memory cell And since one [ the 1st selection transistor T7 and 2nd selection 
transistor T8 ] if the selection signal line wl becomes high-level, If high level is inputted into the 
signal wire blc of another side while a low level is inputted into one signal wire bit, a low level 
of one signal wire bit will be written in the 1st node nl through the 1st selection transistor T7. 
[0021]Since the signal wire blc of another side is high-level, the high level of the signal wire blc 
of another side will be written in the 2nd node n2 through the 2nd selection transistor T8. 
[0022]As for the semiconductor memory device of this example, at the time of the usual 
operation, high-speed memory operation is performed using the SRAM memory cell portion 1 as 
mentioned above. And shunting of the data from the SRAM memory cell portion 1 to the 
nonvolatile memory cell portion 3 is performed by the operation shown below for every time of 
the ends of memory use in front of powering off etc., or fixed time. 

[0023]Next, the operation (store operation) which writes the data written in the SRAM memory 
cell portion 1 in the nonvolatile memory cell portion 3 is explained. The 1st node nl presupposes 
the data currently written in the SRAM memory cell portion 1 in the following explanation that 
high level and the 2nd node n2 serve as a low level. Such a state is set by the flip-flop 2 which 
consists of the 1st transistor Tl and 2nd transistor T2. 

[0024]First, when writing data in the nonvolatile memory cell portion 3, while impressing the 
signal of a low level (ground level) to the selection signal line wl and the 2nd signal wire v2, the 
voltage of negative potential is impressed to the 1st signal wire vl, and the old data currently 
written in the nonvolatile memory cell portion 3 is eliminated. That is, 3rd transistor T3 and 
SURESSHORUDO of the 4th transistor T4 are made into a negative value, and it is made almost 
the same. 

[0025]Thus, if it finishes eliminating the old data currently written in the nonvolatile memory 
cell portion 3 next, the signal of a low level (ground level) will be impressed to the 1st signal 
wire vl and the 2nd signal wire v2, and the selection signal line wl, respectively. 
[0026]Next, while impressing the signal of a low level (ground level) to the selection signal line 
wl, the high tension of positive potential is impressed to the 1st signal wire vl, and a high-level 
signal is impressed to the 2nd signal wire v2. thereby — the [ the 3rd - ] ~ one [ transistor T3 of 
six, T4, T5, and T6 ], respectively. 

[0027]At this time, since the 2nd node n2 is a low level, a low level is impressed to the gate of 

the 1st transistor Tl . Therefore, the 1st transistor Tl is tumed off and current does not flow into 
the 5th transistor T5 and 3rd transistor T3. For this reason, SURESSHORUDO of 3rd transistor 
T3 does not change. 

[0028]On the other hand, since the 1st node nl is high-level, high level is impressed to the gate 
of the 2nd transistor T2. Therefore, and current flows into the 4th transistor T4 and 6th transistor 
T6 through the 2nd transistor T2. [ the 2nd transistor T2 ] Since phot electron pouring takes place 
to the floating gate of the 4th transistor T4 and an electron is poured into it by this current, 
SURESSHORUDO is made high and it is made a positive value. 

[0029]Next, the store of the data from the SRAM memory cell portion 1 to the nonvolatile 

memory cell portion 3 is completed by impressing the signal of a low level (ground level) to the 
1st and 2nd signal wires vl, v2, and the selection signal line wl. 

[0030]In the time of system starting currently used, etc., the semiconductor memory device of 
this example is made to perform operation (recall operation) which writes the data which made 
the nonvolatile memory cell portion 3 shunt in the SRAM memory cell portion 1 . 
[0031]Next, the operation (recall operation) which writes the data currently written in the 
nonvolatile memory cell portion 3 in the SRAM memory cell portion 1 is explained. The data 
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currently written in the nonvolatile memory cell portion 3 is decided by 3rd transistor T3, and a 
value or a negative value positive in SURESSHORUDO of the 4th transistor T4. 
[0032]Now, with a negative value, SURESSHORUDO of 3rd transistor T3 of the nonvolatile 
memory cell portion 3 makes an example the case where SURESSHORUDO of the 4th transistor 
T4 is a positive value, and explains recall operation. First, the signal of a low level (ground level) 
is impressed to the 1st signal wire vl and 2nd signal wire v2, and a high-level signal is impressed 
to the selection signal line wL Thereby, the 1st selection transistor T7 and 2nd selection 
transistor T8 serve as one. 

[0033]In this state, one signal wire bit and the signal wire blc of another side are made into a low 

level (ground level), and the level of the 1st node nl and the 2nd node n2 is made into a low 
level (ground level). Next, while impressing the signal of a low level (ground level) to the 1st 
signal wire vl and selection signal line wl, a high-level signal is impressed to the 2nd signal wire 
v2, and the 5th transistor T5 and 6th transistor T6 are made one. 
[0034]Thus, even if it makes one the 5th transistor T5 and 6th transistor T6, since 
SURESSHORUDO of the 4th transistor T4 is a positive value, current does not flow. 
[0035]To it, since 3rd transistor T3 is a value negative in the SURESSHORUDO, current will 
flow into the 1st node nl through the 5th transistor T5. Thereby, the level of the 1st node nl goes 
up, and data is written in the SRAM memory cell portion 1 . Next, the signal of a low level is 
impressed to the 1st signal wire vl, 2nd signal wire v2, and selection signal line wl, and recall 
operation is ended. 

[0036]In order to make this invention easy to understand, only the important section was 
indicated to drawing L but to actually use it as a memory cell of memory storage, as shown in 
dmwin g 2 , it is necessary to connect inductance element Z to the drain of the 1st transistor Tl 

and the 2nd transistor T2. 

[003 7] As such inductance element Z, the bond resistance of a resistance element as shown in 
drawing 3 (a), and a transistor as shown in drawing 3 (b). the bond resistance of a diode as 
shown in drawing 3 (c). etc. can be used. 

[003 8] As explained above, in the semiconductor memory device of this example, memory/read 
operation can be performed at high speed using the SRAM memory cell portion 1 at the time of 
normal operation. Since data can be evacuated to the nonvolatile memory cell portion 3 at the 
time of the end of memory operation, the rapidity of SRAM and fixity, such as EPROM and 
Flash-EPROM, are simultaneously realizable. 
[0039] 

[Effect of the InventionJAs this invention is mentioned above, while constituting a flip-flop as at 
least two transistors are, Connect the 1st and 2nd selection transistors to these two transistors, 
and a SRAM memory cell portion is constituted, And since the nonvolatile memory cell portion 
which memorizes the state of said SRAM memory cell portion was connected to said SRAM 
memory cell portion and the memory cell was constituted, the semiconductor memory device 
which realized the rapidity of SRAM and fixity of EPROM or Flash-EPROM simultaneously can 
be provided. 



TECHNICAL FIELD 

[Industrial ApplicationJEspecially this invention is used for the semiconductor memory device 
using a nonvolatile memory cell about a semiconductor memory device, and is preferred. 
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PRIOR ART 



[Description of the Prior Art]DRAM, SRAM, EPROM, Flash-EPROM, etc. are among the 
semiconductor memory devices produced commercially now, for example, among these 
semiconductor memory devices, read-out/writing is possible for DRAM at any time, and it is fit 
for large scale-ization ~ (the production trial of 16 M-bit has already been carried out) ~ 
when refresh operation is needed and the power is tumed off, data has a disappearing problem. 
Although read-out/writing is possible for SRAM at any time at high speed, it is unsuitable for 
large-scale-izing, and when the power is tumed off, there is a problem on which data is not held. 
[0003]On the other hand, in EPROM and Flash-FPROM, even if it turns off the power, it has an 
advantage on which data is held. However, since said EPROM and Flash-FPROM are [ three to 5 
******** ] late as compared with DRAM and SRAM which writing operation mentioned above, 
there is a problem which cannot perform read-out/writing to at any time. 



EFFECT OF THE INVENTION 



[Effect of the InventionJAs this invention is mentioned above, while constituting a flip-flop as at 
least two transistors are, Connect the 1st and 2nd selection transistors to these two transistors, 
and a SRAM memory cell portion is constituted. And since the nonvolatile memory cell portion 
which memorizes the state of said SRAM memory cell portion was connected to said SRAM 
memory cell portion and the memory cell was constituted, the semiconductor memory device 
which realized the rapidity of SRAM and fixity of EPROM or Flash-EPROM simultaneously can 
be provided. 



TECHNICAL PROBLEM 

[Problem(s) to be Solved by the InventionJAs mentioned above, the memory device with 

possible the conventional memory device performing read-out/writing at high speed had a 
problem on which data disappears and to keep, when the power was tumed off. The memory 
device which can hold data even if it tums off the power had a problem which cannot perform 
read-out/writing to at any time. An object of this invention while maintaining the rapidity of 
static memory (SRAM) in view of an above-mentioned problem is to enable it to realize fixity. 



MEANS 



[Means for Solving the ProblemJIn order to solve said purpose a semiconductor memory device 
of this invention, A SRAM memory cell portion provided with the 1st and 2nd selection 
transistors that a flip-flop was constituted by the 1st and 2nd transistor and were connected to 
said 1st and 2nd transistor, It is connected to said SRAM memory cell portion, and a memory 
cell comprises two portions with a nonvolatile memory cell portion which memorizes a state of 
said SRAM memory cell portion. 



OPERATION 



[Function] Since this invention has the above-mentioned arts means, a SRAM memory cell 
portion is the same composition as the usual SRAM, therefore when high-speed operation is 
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required, the same high-speed operation as the usual SRAM memory of it becomes possible 
using said SRAM memory cell portion. Fixity is collateralized by the time of the operation finish 
of a memory, or making the transistor of said nonvolatile memory cell portion memorize the 
information on said SRAM memory cell portion periodically. 

EXAMPLE 



[ExampleJHereafter, one example of the semiconductor memory device of this invention is 
described with reference to drawings. The fundamental composition of the semiconductor 
memory device of this invention is constituted by the 1st transistor Tl - 4th transistor T4. 
[0008] As shown in drawing 1 , each sauce of the 1st transistor Tl and the 2nd transistor T2 is 
grounded. And while the drain of the 1st transistor Tl is connected to the gate of the 2nd 
transistor T2, The drain of the 2nd transistor T2 is connected to the gate of the 1st transistor Tl, 
and the flip-flop 2 is constituted by these 1st and 2nd transistors Tl and T2. 
[0009] While the 1st selection transistor T7 is connected to the drain of the 1st transistor Tl, the 
2nd selection transistor T8 is connected to the drain of the 2nd transistor T2. These 1st and 2nd 
selection transistors T7 and T8 are provided in order to operate selectively said 1st and 2nd 
transistors Tl and T2. 

The SRAM memory cell portion 1 is constituted by the above transistor Tl, T2, T7, and T8. 

[00 10] While the sauce of the 5th transistor T5 is connected to the drain of the 1st transistor Tl, 
the sauce of the 6th transistor T6 is connected to the drain of the 2nd transistor T2. These 5th and 

6th transistors T5 and T6 are connected as a transfer gate, respectively. 

[001 l]While the sauce of 3rd transistor T3 is connected to the drain of said 5th transistor T5, the 
sauce of the 4th transistor T4 is connected to the drain of the 6th transistor T6. These transistor 
T3 and T4 are what is called a nonvolatile transistor. 
It has two gates, a floating gate and a control gate. 

And the nonvolatile memory cell portion 3 is constituted by these the 3rd transistor T3 and 4th 
transistor T4. 

[00 12] About the details of these SRAM memory cell portions 1 and the nonvolatile memory cell 
portion 3, the structure principle of operation is indicated in detail to the "flash memory which 
advances rapidly" of the Fujio Masuoka work published from Kogyo Chosakai Publishing. As 
transistor T3 of the nonvolatile memory cell portion 3, and T4, what is necessary is just to have 
two gates, a floating gate and a control gate, and the memory structure of various kinds of types 
can be applied. 

[0013]As mentioned above, the SRAM memory cell portion 1 is constituted as, as for the 
semiconductor memory device of this example, the transistor Tl, T2, T7, and T8 are. The 
selection signal line wl for choosing this memory cell as each gate of the 1st selection transistor 
T7 and the 2nd selection transistor T8 is connected. 

[0014]The signal wire bltblc for reading data from said SRAM memory cell portion 1, or writing 
data in said SRAM memory cell portion 1 is connected to said 1st selection transistor T7 and the 
2nd selection transistor T8, respectively. 

[00 15] As mentioned above, the 3rd transistor T3 and 4th transistor T4 are a transistor which has 

a control gate and a floating gate. 

The control gate is connected to the 1st signal wire vl. 
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[0016]The 5th transistor T5 and 6th transistor T6 serve as a transfer gate which connects the 
nonvolatile memory cell 3 and the SRAM memory cell portion 1 , as mentioned above. 
The gate of these transistors T5 and T6 is connected to the 2nd signal w^ire v2. 

[0017]Next, operation of the circuit show^n in dra wing 1 is explained. First, SRAM operation is 
explained. At the time of SRAM operation, the 1st signal wire vl and 2nd signal wire v2 are 
fixed to a low level (earthing conductor level). In this case, the data held at the SRAM memory 
cell portion 1 is decided with the level of the 1st node nl and the 2nd node n2. 
[0018]For example, suppose that the 1st node nl is high level, and the 2nd node n2 is a low 
level. In this case, when considering read operation the selection signal line wl is a low level 
(earthing conductor level), the SRAM memory cell portion 1 is non selection. 
Data is not outputted from a memory cell. 

[0019]One [ the 1st selection transistor T7 and 2nd selection transistor T8 ] if the selection signal 
line wl becomes high-level. Thereby, a low level is outputted to one signal wire bit, and high 
level is outputted to the signal wire blc of another side. 

[0020]Next, considering vmting operation, when the selection signal line wl is a low level 
(earthing conductor level), the SRAM memory cell portion 1 is non selection, and data is not 
written in a memory cell. And since one [ the 1st selection transistor T7 and 2nd selection 
transistor T8 ] if the selection signal line wl becomes high-level, If high level is inputted into the 
signal wire blc of another side while a low level is inputted into one signal wire bit, a low level 
of one signal wire bit will be written in the 1st node nl through the 1st selection transistor T7. 
[0021]Since the signal wire blc of another side is high-level, the high level of the signal wire blc 
of another side will be written in the 2nd node n2 through the 2nd selection transistor T8. 
[0022]As for the semiconductor memory device of this example, at the time of the usual 
operation, high-speed memory operation is performed using the SRAM memory cell portion 1 as 
mentioned above. And shunting of the data from the SRAM memory cell portion 1 to the 
nonvolatile memory cell portion 3 is performed by the operation shown below for every time of 
the ends of memory use in front of powering off etc., or fixed time. 

[0023]Next, the operation (store operation) which writes the data vvritten in the SRAM memory 
cell portion 1 in the nonvolatile memory cell portion 3 is explained. The 1st node nl presupposes 
the data currently written in the SRAM memory cell portion 1 in the following explanation that 
high level and the 2nd node n2 serve as a low level. Such a state is set by the flip-flop 2 which 
consists of the 1st transistor Tl and 2nd transistor T2. 

[0024]First, when writing data in the nonvolatile memory cell portion 3, while impressing the 
signal of a low level (ground level) to the selection signal line wl and the 2nd signal wire v2, the 
voltage of negative potential is impressed to the 1st signal wire vl, and the old data currently 
written in the nonvolatile memory cell portion 3 is eliminated. That is, 3rd transistor T3 and 
SURESSHORUDO of the 4th transistor T4 are made into a negative value, and it is made almost 
the same. 

[0025]Thus, if it finishes eliminating the old data currently written in the nonvolatile memory 
cell portion 3 next, the signal of a low level (ground level) will be impressed to the 1st signal 
wire vl and the 2nd signal wire v2, and the selection signal line wl, respectively. 
[0026]Next, while impressing the signal of a low level (ground level) to the selection signal line 
wl, the high tension of positive potential is impressed to the 1st signal wire vl, and a high-level 
signal is impressed to the 2nd signal wire v2. thereby — the [ the 3rd - ] ~ one [ transistor T3 of 
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six, T4, T5, and T6 ], respectively. 

[0027]At this time, since the 2nd node n2 is a low level, a low level is impressed to the gate of 
the 1st transistor Tl. Therefore, the 1st transistor Tl is tumed off and current does not flow into 
the 5th transistor T5 and 3rd transistor T3. For this reason, SURESSHORUDO of 3rd transistor 
T3 does not change. 

[0028]On the other hand, since the 1st node nl is high-level, high level is impressed to the gate 
of the 2nd transistor T2. Therefore, and current flows into the 4th transistor T4 and 6th transistor 
T6 through the 2nd transistor T2. [ the 2nd transistor T2 ] Since phot electron pouring takes place 
to the floating gate of the 4th transistor T4 and an electron is poured into it by this current, 

SURESSHORUDO is made high and it is made a positive value. 

[0029]Next, the store of the data from the SRAM memory cell portion I to the nonvolatile 
memory cell portion 3 is completed by impressing the signal of a low level (ground level) to the 
1st and 2nd signal wires vl, v2, and the selection signal line wl. 

[0030]In the time of system starting currently used, etc., the semiconductor memory device of 
this example is made to perform operation (recall operation) which writes the data which made 
the nonvolatile memory cell portion 3 shunt in the SRAM memory cell portion 1 . 
[003 IJNext, the operation (recall operation) which writes the data currently written in the 
nonvolatile memory cell portion 3 in the SRAM memory cell portion 1 is explained. The data 
currently written in the nonvolatile memory cell portion 3 is decided by 3rd transistor T3, and a 
value or a negative value positive in SURESSHORUDO of the 4th transistor T4. 
[0032]Now, with a negative value, SURESSHORUDO of 3rd transistor T3 of the nonvolatile 
memory cell portion 3 makes an example the case where SURESSHORUDO of the 4th transistor 
T4 is a positive value, and explains recall operation. First, the signal of a low level (ground level) 
is impressed to the 1st signal wire vl and 2nd signal wire v2, and a high-level signal is impressed 
to the selection signal line wl. Thereby, the 1st selection transistor T7 and 2nd selection 
transistor T8 serve as one. 

[0033]In this state, one signal wire bit and the signal wire blc of another side are made into a low 
level (ground level), and the level of the 1st node nl and the 2nd node n2 is made into a low 
level (ground level). Next, while impressing the signal of a low level (ground level) to the 1st 
signal wire vl and selection signal line wl, a high-level signal is impressed to the 2nd signal wire 
v2, and the 5th transistor T5 and 6th transistor T6 are made one. 
[0034]Thus, even if it makes one the 5th transistor T5 and 6th transistor T6, since 
SURESSHORUDO of the 4th transistor T4 is a positive value, current does not flow. 
[0035]To it, since 3rd transistor T3 is a value negative in the SURESSHORUDO, current will 
flow into the 1st node nl through the 5th transistor T5. Thereby, the level of the 1st node nl goes 
up, and data is written in the SRAM memory cell portion 1 . Next, the signal of a low level is 
impressed to the 1st signal wire vl, 2nd signal wire v2, and selection signal line wl, and recall 
operation is ended. 

[0036]In order to make this invention easy to understand, only the important section was 

indicated to drawing L but to actually use it as a memory cell of memory storage, as shown in 
drawing 2 , it is necessary to connect inductance element Z to the drain of the 1st transistor Tl 
and the 2nd transistor T2. 

[0037]As such inductance element Z, the bond resistance of a resistance element as shown in 
drawing 3 (a), and a transistor as shown in drawing 3 (b). the bond resistance of a diode as 
shown in drawing 3 (c). etc. can be used. 

[003 8] As explained above, in the semiconductor memory device of this example, memory/read 
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operation can be performed at high speed using the SRAM memory cell portion 1 at the time of 
normal operation. Since data can be evacuated to the nonvolatile memory cell portion 3 at the 
time of the end of memory operation, the rapidity of SRAM and fixity, such as EPROM and 
Flash-EPROM, are simultaneously realizable. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] It is a circuit diagram showing one example of the semiconductor memory device of 

this invention. 

[Drawing 2] It is a circuit diagram showing the details of one example of this invention. 
[Drawing 3] It is an explanatory view showing the example of the inductance element in the 
circuit of drawing 2 . 
[Description of Notations] 

1 SRAM memory cell portion 

2 Flip-flop 

3 Nonvolatile memory cell 
Tl The 1 st transistor 

T2 The 2nd transistor 

T3 The 3rd transistor 

T4 The 4th transistor 

T5 The 5th transistor 

T6 The 6th transistor 

T7 The 1 st selection transistor 

T8 The 2nd selection transistor 

nl The 1st node 

n2 The 2nd node 

wl Selection signal line 

vl The 1st signal wire 

v2 The 2nd signal wire 

bit One signal wire 

blc Parent signal wire of another side 



[Translation done.] 
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ftriss R AM^^ y ^ivmmm^Kxv^x , friE s r 

bhiiZ^ mim2ff}Vyy'Jx-9i.zW,2ffmMYyy-J 
Hfrie^l. m2cr>Yyy'yx9i<zhyyxyr~'f~V 
yVu—)Vjr—V<^)2r)<^)f—VH^tfzW>3. f^Aco 

hyy'Jxs'imi /i^s^e^f ^ y 1 1-^ ^ y 
i,z. F i^-f yfi^K^^co hyy'yxi'<Dy~h{zim^ii 

ic, \<]y-i ytiiM\^(r)h^y'Jxi?(7)y-hizmu^ti 

TV^IjUI , I|2i0h7y>^'y^^'tcj; 0 7y -yT^n'y 

F y u m 2 osK h 7 y i^'x mrm 

frias l,m2t73b5y>;x^t73F>^ y t ^ix^-ix« 

5. m<7)V^yi^x^iirLxmm\ . m2<DY^ 

yi>x-9<r)YVAy{z-/~x is^^K^K^m. ^ixx\^h 
Vyyjx^Th'oX, ztii^jcovyy'jx^iiyo- 
T -I- yf'"y— ht^yh D-;i/jr- h to 2 -^toi^- F A^' 

mfi^tix\^i t b hiz. H^>f ytimm^^ yizim 

[0001] 

im±commm] ^^ma^mmim^mizmi. 

[00 02] 

mta. DRAM, SRAM, EPROM, 



F 1 ash-EPR0M^>6i$)i>„ Ztl^cO^mW:^'^: 
UffUX<7)d1^. DRAM(ill^mEtiU/»§)i^^ 

mmTh*]. ::^-WfifWCI*]V^tV^I> (Mtl6M-b 

[0003] Zill,znL. EPROMfcilA'F lash 
-FPROMcO*^{i, 9M^Wr>Xi>^-'?fmm 

tiim.4},i^lXi^^^. l^j'l. IfflEEPROMfcltA' 
F 1 ash-FPROM{±, m^&i^WifftfimoMLtzD 
RAM^SRAMtJt«5tT3~5:t-^^-SV^c7)T\ 

imtiiL/mr^imi>zmzbi}^x'^^j:^^mm 

[0004] 

:^^Vt^<-! xim^liiL/9^&^immi,zno Zb 

(SRAM) mm&mib^j:ti-^i^. ^m^^m 

[0005] 

[Mmmmthrz>i)(o^m mum'^mmti.rzisb 
iz:^mn(7)¥mmmm.it. mi.m2<7)v^yi^x 

i'i:ZX*)yv-yy°7\=i-yr^)mf&^tL. frlBUi, m2 
ff)hy y=jxi?i,ztm^titzm 1 iiXvm2cDmiK i- y 
yyx^imifzsRAM^^^j-^Di'^t. IuEsra 

M^^rU-fe;l^lc^§n, mfSSRAM^^y-fe/l/gH 
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[0006] 
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i«aiiift*^'"5Itgt5rl>„ ttz. ^^yoijf^lTstS/'c 

iiSfflWt, tfrlES R AM^^ y -b/l-g|3iOffi|g&1tflE^ 
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I. 5fe-f. ^ifS^tCSRAMlSmc-JV^-ClM-rS. SR 
AUmimUi. m 1 toff V 1 2 cOfi-^^g 

v2(iu-^^/I/ tSIS^ix^. i^O 

SRAM^^y-fe;l/g|51l:C^it§tLl.T-^'Jill 
1 c?)y-h' n 1 J:t;f||2ioy- K n 2coP'<:.;McJ: 0 

[0018] mt!,£. W, 1 toy- F n 1 V^)V. 
^2(r)yf~Yn2ifiu~V'K)VX^hhfth. Zc^m 

^;t/ (JStiS^v^/i/) to^^ti. SRAMy^ y-b;i^ 
l{i#aiS?T'*0, T-^(i^^y-fe;l-*^^.ai:']Sii'5r 

[0019] t/t, SlfXff^*lw 1 ifiJ\^ V^Mztch 
micyMiKVyy'Jx^T7t5XV^m2c')m>lRhy 

1 \AZ\3-\yK)Vt^^:h^tl. miS<^^h 1 c\Z)\ 

[0020] Mz. mt^^mi'^i^Lht . mmm 
m.vf 1 ifiu-v^v (mm^'<^)V) co#&<iSRAM 

y ^ y -fe/L-gp 1 (i#iifxt-j) D . T - y iiy ^ y -fe/bfc 

•S'iiSix^V^ ^LX. SMi-tSw 1 3^;y^>f k^yl^ 

\,zti:hb. m<nmw.v^y'Jx^Tiiii:vm2m. 

m-yyiyx.^T8tiHy-fhcr)X\ -ijcrmmih i 

t t.zu~VK}V-h^X-y]^Kh i: 1 1 1 , ffi^rtOft-^llb 
1 ct^W V'^./W^A^jSil^t, Sl«y-bn It 

(i. mi(7)mh5yvx^T7^iltT-:^rcofi-f^ 

b 1 t<^)U—VK)Vifm%]Xttlh.. 

[002 1 ] t/t, ffi^rofi-sfSb 1 c^yN-< ^^;bT- 

ll2C0y-Kn2tlim2cOSJXb7yyy 

[0022] mjDX o^zLx. ^mm<n'=miimi. 

^gti, ii^coirfWt:{iSRAMyty-fe;i^i^ffi 

':.Ti«iSoy^ytij#*%i5iii>„ ^tt. ^Mifftt 
itr^coy^ yffim*7!f#, {.L<(i-5E!f#rBittt, 

t^-rilJit t i 0 S R A M y ^ y -fe;l.gB 1 

y ^ y •fe;i^gP3^coT-^'co#iB*%^ti.^ . 



(4) 



#M¥7-2 2 6 088 



[0 0 2 3]y;t. SRAM;<^:'J-fe/l^g|51iC»ij2.^ 

(i. |gl<7)h5y>^'x^'Tli3j:yi|2<7)h5yy';^:J' 
[0 0 24] ^«^tt;^^U-fe;l/g|J3(CT-^'Sr«#a 

iz.mi cofi^m V 1 izMmmmmi ma lxt^w^ 

[00 2 5] ic7)J:3fcLT, ^»fi&tt^^ y-l:;l/aJ3 

tc» ^ a S tiT V ^ I B V - ^ ^ fif* L ft *5 o *^ , 

. IS 1 <?)fi-5TS V 1 J; yig 2 <^)imm. V 2 , iiMf 

[00 26] mz^ jmmwi^w i \zu~v^iv imm. 
i^Kji ) coiM^i mat I tthiz^mi coiMW& V 1 

ui]Em&mm&^ i . t^m 2 ^yfmm v 2 

6(7)h7>'v^X^'T3, T4, T5, T 6 

[00 27] ^mt:, ||2c7)y-Kn2{io-P'<.;l^ 

T'l) I) , mi<^hy y-J7.9T KDjf-l- 
PA;;t^3!)iE|iaD§ixl>„ Lfzti^-oX, micn>Vyy-J7.9 

m 3 CO h 5 > ^ T 3 OX >y a H 

[0028] -:Sr. ^ 1 coy- K n 1 {i>\>f k/lt-^^ 

•giA^'i. |g2(7)h5yi>"X^'T2c0i^-bt(i^N-< 

J±:t>'L-CiDO, %Aff)V=iyyX9^ AiiX.Tl%b<y) 
h 5 y i^'X T 6 tifiH 2 h 5 y T 2 t T 

[0 0 2 9] JWC. mi*3j;y|g2c7)ff-9-®v K v2 
feJ:V'MMi^mw 1 kzu-\y^)V (ffiffil^-^/l^) coii 

^w^tty^:y-b;i^3A.coT-:?m br*^^Tt- 
[0030] *iittw^o4i»*ie'ifgaii, fifflSiiT 



15 3 tcf^ii ^ itt V ^Ttr- ^ S R A M;< ^ U -fe;!/^ 

[ 0 0 3 1 ] ^^t, ^»fltty ^ u-fe;i^g|53 ttfl^at 
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bi>lz. mi2':>cohyyi^:^^Ti , T2tc^li3j; 
t/m2C0mSlh^yi^X:$'T7 , TSSr^ggLTSRA 
M:A ^ y -fe/Pgl! 1 ^mfS. L , n— f ^ y^V- ^ 
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[it^]i4 ] y-xj&i-mmsifistiTv^-i. 1 1 1 
t;. h' y-fy^m -^cohyy 'jx^cr>y- h i/zw^m^ti 

•cv^^lgi , m2coh'7y'yy^:^i,zi. >oyv -yyyu-/ 
y°tmm.^tihtth<,z^ mSmi. m2cr>V'7y'Jx 

i^co¥u-!yizmi. m2comiKhyy'yx^mm^ 

^XT V T> § S R A M ;>< ^ y -fe/kgp i: . 

ffriB^l. ^2<nhyy'Jx^'cr)Vlyi yi^z^ti^'ir^ 

5. mecohyy'Jx^iiYLxmimi . m2cr,hy 

yyx^cr, y:]^.^ >'tcy-X*i'^fl.mf*8gS>fLT V'i^ 

h^y i^'x ^Xh-^X; z ti h(7-)h'7yiy:^9\±yu— 
r- -i y^"y— ht^yh hco2 oco^— hti^ 

mf^tiX^^i, tti,iz. yiimMy-( yi^zw^ 

^fix^'-^hms. m4cr)hyy'jy^^imx.tzTm^]t 

[0001] 

X tcffl V ^xtm^ h (nxh h <. 

[0002] 

-^XtCti. mUt. DRAM, SRAM, EPROM, 



F 1 a s h-EPROM^>t)iS)§. <I^t^>tO^##:^^: 
y7•V^'-fX(7)•3■fe. DRAM{i:BiWpM;2^aiL/'»§'3.^9^ 

^o^'^fg-c* D , -x^m.\nz^\-^x\^h (Wci6M-b 

tfz. sRAMitmrnx-mmm^iULxm^s.^t^ 
wmxh h ffi±mm.mzi,±T-\^% x$> . mm^w^ t 

[0003] ZtLlzML^ EPROMi^it/F lash 
-FPROMc7)j^(i, Wm^^-yXi^r'-^i/^^n^ 
nSfiL-SJ^rtTV-i^, Lt^L. 1filBEPROM*3j:t/ 
F 1 a s h-FPROMfi. 9$ ^^Wii^tlWMtfzD 
RAM-^SRAMtitWtLX3--5:t~r~M^''(OX\ 

imm Lxm^u.^^w^i,zno ztt^x-^ ^rv^^®** 

[0004] 

xbtoLtommt^fy-yfz. tfz. mmw-oxhy-' 
Lxm^iL^^mm^znozb:f)^x^^^\-^mmti^h-y 

fz. ^wmiMcnmm.^.i^zi^-^A.ti'^^. y^^^i^^^ 

(SRAM) (7m&'&.^m>t£ifiS^. ^»»14&SI 
ilT-i S j: 3 fc^l. i ^ S t--!. . 
[0005] 

\mm:mm-hfz^(^y^m mi^'^^^mm-htz^ 
^z-^w^(^^mmmw.t. m2<ny^y-jy. 

^izi.Kiy y -/rya'yy'^mfS.^ti. mBm 1 . m2 

cohyyi^'x^i^zmm^ nfzm i i T/m 2 (7)mtK h 7 
yjx^^mtfzSRAm^^V-^/i^b. tuiasRA 

M?(^^J-l2)V^I,zmm^il. BrnBSRAM;><^ y-fe/^gp 
sO«ffi^lB1i^^^»^'fi^* y -fe/PgEiiO 20£7)gP3]- 

T-^ ^ y -fe ^tix\>^^. 

[0006] 

[flsffl] *%0j{±tfraiCoe»fW5^*t--g.^oT\ sra 
M^^ y-fe/vgp{±fflSiDSRAMtlsitl«j3e;r*0. t 

5t -5 «3®Klf^:i^"g5l< S tl. I. :*-^tC{i:tu IB SRAM 
;^^:y-t:;Wg|5S:fflV^T. M^COS RAM;<^: y t Hi^^r 

it&mmiz. ttrias R AM;<^ y •fe/t-gp^'jif ffi^tuiB^ 

»^tt^ ^ y -fe/l/gp-T) b 7 yi/'x ^ t:IB'lt ^ -lir-S ZtX 
[0007] 

mm^:^mLxmm-t^. :$^m^cr,'=mmi^mcom 

micohyy'Jx^Ti'^m4cr,hyy 
iyX^T4l>Zj:'jXmf&^tlX^^^. 
[0 0 08] mil,z^LfzJ:dl,z^ %\a:)V'yy'Jx9 
T \m.lf'm2(r>Y y y^-'XrJ'T 2(50^y-X{JffiifiS 



(3) 



IZ^ m 2 <7) b 9 y^-'X ^'T 2 (7) K P--^ lc7)hyy 

i.ifm2cr>hyy-Jy-^^T 1 ^ T2i:Zi.>oyv -/y'yvi 

[00 0 9] ttz. mih 5 y i^'X^J-T 1 c7) y[z 
\m 1 h 7 > i^'X ^ T 7 J&iffiMS ixT V i: t i 

tc. m2cr)h5>y'Jx^T 2(nYV4 y\,z\i'm2cr>miK 
V'yy-J::^9TS'ifimm^tiX\^h. Zix^<7imiiii. 
V^m2cr,miKV'7y'JX9T7 ^ T8{±. ttflEmiiSj: 
lK||2<7)h7>i^.X^'Tl. T2SrSJj?WtCt!li^Sit^ 

Tl, T2, T7, T8tJ;0, SRAM;^^ 

[0 0 10] §ii>tC. lgl<7)h5Vi/X^'Tl(7)Hlx-^ 

>.^Sti:i>ti. m2<r)h'yy'JX9T2<7:>Vl^Ayl<Zl± 

[0011] i?"^, tuiamScOb^yi/X^^TScOHI^ 
'iy\,zm3cr)h'yy=JX9T3W~::t.t>mm^iXX\<-^ 

thbUz. W.^<nV'7y-JX9T6<r^Y\y^yiziiW. 

^cr,hyy'J^^T3i5XlfT4lt. ^-^hf^^^M^/H. 

cr)h^yi^:^^ThK). yu—f^yify—Vb^yv 

n-;py-bcr)2-oo^^'-b^iix.-CV^S, ^LX . 
rLi^cr>m3cr,h'7y'Jx^T3i5iiifmAcr>V'yy'Jx 

^T4i,zj:^ x^mm±:< u -fe;]^ 3 timf^^ ttx ^ 

[00 12] .ltl.^>OSRAM^^y-(r;bgBli5j;tPF 

;>< ^ y J tc«jt|j)f^JMJM;^)^p L < IB«j ^ fit ^ , 

fc, ^if^tt^^ U-fe/PgP3c0b5yy'X^'T 3, T4 

cD2-OC?)y-bS:<ii.TV^ii{fj:<. #«c7)^.f r<7);>{ 

[ 0 0 1 3 ] ±aiL7t: J; a tc. *«Sfe^J(7)*»#:iefi^ 

Wib^yi/X^'T 1 , T2, T7, T8T'i>-3TSR 
AM;>«^U-b;PgEl^iffiB!ctT*3 0. IgltOStRb^V 

£/X T 7 j; t^'H 2 cnmK h 5 V i^'X ^' T 8 £^#^"— 

[0014] t.fz^ tuieSRAM;^^ iJ-fe;kg|51;^)^A,T'' 

~^^Wiwi^\-^fz'o . ^v^(±HfriesRAM.><^ y-fe/pgp 

ltx-^S^«^Ji^^i'9-rl.fc46^^^t-^^Sb 1 t, b 
1 cifi^ HuEffiliOjlS?b7yi''X^T7*3j:tKm2tO 



StR b 5 y >^"X ^ T 8 tc^ii^Ki^^ \^h, 
[00 15] ±j4L?tJ;-5fc. IS3<0b7yi-'Xr5'T3 
J: 4<5Db^>-i^"x^T4ii, 3>ba — ^t-^"— b 
1 7n-7^^ >'^>'>'-b5rfl"-rs b^vyx^-C^D, 
:3 y b n-;P^'- b tilg 1 c7)fi-^^ V 1 tctiMSn-C u 

[0016] ^riJ, lg5cOb^yi^'X3?T5i3j;0:H6 
sob^yi>"x^T6{4. tuj*t/;J;^tc, 
U-b;b3 t SRAM;<^ry-(r;I^S|51 h^^m-thVz/y 
T.yr—Y—Vhtn'^Xii^. :itit:,coh^y'J:^9T 

5i3xr/T6(7)y-hit. m2com^v2i,zmm^tL 
[0017] mz. m 1 i,z^Ltzm^<^mi^mm^ 

5fe-r\ tei^tCSRAMtdmcoV-^TlMBfl-r-S, SR 
AMtdi^titi:. H 1 CT-Atwm.^ 1 it/B 2cofi-^il 
v2{±n-b'^;l^ \,zm&^tLh. 

SRAM>c^:U-b;Pg|!llC'ftKF§tl-ST^-:5'{i^ 
1 <r>j—V n 1 j;y;B2c7)y- b' n 2<?)K;Hc i 0 

[0018] mt\i. mi coy— b n i >^)y^-^ i^-^^k, 

m2<r)y~Vn2t!^x=t—-UKf\^X'h^k^^, Cicom 

'^/l^ (ffitffi^K/l^) tO*i-^{±, SRAM;'<^ U-feyl^ 
1 {if f SfXTS. 0 . 7-'- ^J' ^ u ^> tfj:fj S n.^ 

[0019] iJ'c. jSMt-t^w 1 l^KMztch 
mic'yMmhyy'Jy^^T7isJ:V^m2c7)m^hy 
y=Jx^TQifi^y-th. z.tL\,ziir,^ —-^jcnmm^h 

1 t[ZU~]yK.jVif\!ii)^iX. flfi^TtfOfl-^b 1 cti^N 

[0020] <'K\z. m^ wmM'^i^thb . atRfi-9- 

Sgw 1 *in-UA;^l' (fttfi^l^'^/U) tOJS^JiSRAM 

^ y -fe/bfl! 1 (±f f^SiRT-fc 0 , "f-^lty- ^ U -fe/l^tc: 

t'Srl.^:. mi«jlJI?b^yi-'X^T7t3j:tXm2C03l 

^Y'yy-Jx9TS-h^:^yth(^:>x\ —^c^mw^h 1 

t (.cn-^/<-;L-*>A^J$^l.g. i: t l>tc. fWcOff-^^b 
1 cCC^N-^' K/l/y^iA^fjSiX^ t . ^I60y-bn lie 

{i. mi<7)®S?b7yi^"x^T7*3lLT-:&-coft-§^ 

b 1 t<r)vi—]y^)Wfi^%Tktixh. 
[00 2 1 ] t.fz. m)jCOmm^h l ci:)^J\A V^lVX' 
h^ti^^. Il2<7)y-b'n 2fc{±^2<7))llRb^>'i^'X 
^'T8^3lLTfl!l^r<50fi-^^b 1 c(r)J\^\y^)Vtmn 

'^t.fitZhl,zts:t. 

[0022] iiiico J; di^zLx. :^mm\<^>^mm 
-oxmmc^^^^'jWimmhtih. ^tx. mwMmm 
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[0 0 24] Tmm^^'eu■^^)^^m3^z^-^^m§7^^ 
tc. m 1 com'^B V 1 tcmmfic^iLE^ epjo lt^»^ 

[0025] OlZtX. ^#^tt>f ^: U -t7Wg|!3 

tC. 1^ 1 ^Oft-f-^ vl:BXlfm2 ^Ofi-f-ia V 2 . jlMi 

[ 0 0 2 6 ] jj^ti, sfKfi-f-iiw 1 tcn-i^'^./^ ( mm 
izitiEm&co^mK^BmL. i)^r>m2com^^ 2t,z 

6(Dh^yi^:^^T3. T4, T5, T 6 i^^tt^'tl^ 

[0 0 2 7] itfO^tc;. ^2<50y— h'n 2{i:a— 

T-fc -g. yO^'i , IS 1 CD h 9 i^'X ^ T 1 O y- h n— 

3coh^yi^:^i^T3i,zi±m^it^m:h.^\'\ ^icotiib. 

m3cr,hyy-JX^T3cr>XUy>'3~)VVltmtL^ 

[0028] — :tr, M 1 coy — h' n i ji^N^f L'-^/p-c*) 
hyy-Jx:}fT6i,ztim2<^h^y'jx^T2imLr 

m^it^fiirh . i J; 0 , m 4 co h ^ y i^' x T 

>! T fl;^ A ^ iX <7)T\ X 1^ -y g — K ^ it < 
[0029] J^t;. m 1 *5i V'^2 <7)ff ^flv 1 . V 2 

i^il/'jaMi-t^w 1 i,zu~u^)V- (SJtP'<.;P) «fg 

[0030] *^i!ifi^jcD^»*fe'ii^««±, ffifflSifiT 



SB 3 ^T'c-f — ^' ^ S R AM;^ ^ U -fe;l^aE 

[ 0 0 3 1 ] J^t-. U-feA'g|33 tcSi^at 

^XTV^S-f-^'Sr S RAM;j<^ ij •te/PgP 1 t»§atft& 

3t^»#3ittL-ri.^'g.x-^'{±, m3cr)h^y'JX^T 
3iiXV^B4C7)hyyi^'Xi^T4cr»Xly>yzy3~JU}<t^ 

[00 32] U-fe;t^gP3iO||3<7)b 

5 y S/X T 3 cox 1^ y 3 — ;W K:^)i'fi<7)fflT\ 1^4 O 
h 7 y i^'X ^ T 4 COX V 3 — ;P K :<)^iE<^ffl'C-fc * 

m^^Wta-th. ^aciO. IgicOjMlRh^yi/x^' 

T 7 i> J: tA'gg 2 COjSJR h ^ y i^'X ^ T 8 :i&J:t >- 1 ^ 1. o 
[00 33] Zcr,-J[mX\ —IjCOm^-Wih 1 tt^it/'fifi 

l^ltfOy— Fn li3j;I/H2coy-Kn2£?)K;H:n 

ft-^&E|3jD-ri.i;i;ttc, m2«fi-^Mv 2 t^N-^ K 
;K50ft^^EPJnLT, m3<DY'yy'Jx9T3ii3:lfm 

[0034] ^coj;d(;. IgSco b ^yi^'x^T sioi 
V^60b7y>^"X:5'T62r:ty§-1irTtj, ^Acr)\~y 

[00 35] -eWc^>tL. m3(r)Y^yi>X9T3\t^ 
<nx Uyiys — ;k Ki^McOflfS) ^Ztfph. ®5cOb 

5 y i^'x ^ T 5 ^jio 1 coy - h' n 1 tmss^ieax 

4^x1. „ ^J^tc, l^icofi-^^v 1 . m2(rmn^^2ti 
XUmmt^mv^ l tcn-l^/^/PcOfi^SrEPSPtTUrJ 

[ 0 0 3 6 ] ^rfc, :^WMimL'^^<^hfzmz^ 

miiz\±mm(r>?i.t:tmLfzi)K m^iciaii^aco^^: 

1 CO h 7 y i/X T 1 is J; 2 CO h ^ y X X ^' T 2 CO 

H i^-^ y t-f y^i? yx«^ z 

[00 37] icoj;3^-^yyi^^yx*^zi; tT 

ti. 03 (a) tC^^id^rffiKS^^. 03 (b) 

s^-ria^rf^yi^'x^co^SK. us (c) ic^-r 

J; a ^ ^- K cofg^ffiK* ^ ffl V ^ l> t *^-C- S l> » 
[0038] m±t)iBHLf^ i o tc. *IIMCTcO^»#:iB 

1 2rfflV^-CIB1S/M^ajt»f^^ffiat^f a ■! fc^J-CS 
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ft^tt i: E P R O F 1 a s h - E P R O M^<7)?pjf 
[0039] 

ziti^2-:>cr,}-yyi^x^t,z^i}ii.lfm2cfyMiKhy 

;^ ^ y ■fe;kg|3?rl>rlB S R A M ^ U -feyl^gUt^ff il LT 
^:iJ-fe;lxS:«fi!cL/^Cc^'r\ S RAMcOlft^ttt E P RO 
M^F 1 a s h-EPROM<7)^»^ttfcSrl«lB#l'=»l 

[02 ] ^^^mm-mtmmm'k^^m^mx'hh . 

[113 ] ll2^0lHl£^i;i3(t-l.-O:^''^'^'>X*-f-<5D^JSr 



[W-f-c^fj^HJ] 

1 SRAM^^l»-fe/^gE 

2 7 ij -y7°7Cr-y7° 

3 :^»%t£^^ 

Tl |gl<Z)h5>-i^'-X:5' 
T2 ^2cr,h3y-JX9 
T3 ^ScTDh^Vi^'X^ 
T4 ^4cOb9:yi^X:^' 
T5 ^5<?)h5>'£/X:j' 
T6 ^6(7)b5>'5^':5^;5' 
T7 micrtmsRV'yy'Jx^ 
T8 ^2<:0SKb7>i^.X^' 
nl ^lc?)/-K 
n2 ^2<7)y-K 

w 1 st;?ft-^ji 
vi ^iff^m^m 
v2 m2cr>m^ 
b 1 1 -^om-^ii 
b 1 c m^comm^m. 



[01] 



[02] 




[03] 
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#M¥7-2 2 6 088 



(51) Int. CI. 6 fisfjia-^ Jr^mm^^ fi tmm^mm 

H 0 1 L 27/105 
21/8247 
29/788 
29/792 

7210-4M H 0 1 L 27/10 4 4 1 

29/78 3 7 1 



